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Discrete Numerical Methods 
in Physics and Engineering 


By DONALD GREENSPAN 
Computer Sciences Department 
and 
Academic Computing Center 
University of Wisconsin 
Madison, Wisconsin 


A Volume in the MATHEMATICS IN SCIENCE AND ENGINEERING Series 


The development of high-speed digital computers 
has had, and continues to have, a revolutionary 
effect on modern applied science. Immediate evi- 
dence is available in the form of a large number of 
computer-oriented numerical solutions of funda- 
mental, unsolved systems of mathematical equa- 
tions. The diversity of fields being affected includes 
lunar and planetary astrodynamics, wave diffrac- 
tion, shock waves, laminar flow of liquids, free- 
surface fluid flow, weather prediction, ther- 
modynamics, elasticity, electrostatic and gravita- 
tional potential, optimal control, n-body problems, 
vibration theory, molecular interaction, quantum 
theory, and relativistic collapse. Less obviously, 
there have been natural, qualitative changes in re- 
lated mathematical models and theories. 

This book develops a broad spectrum of physics 
and engineering problems that can be formulated in 
terms of real ordinary or partial differential equa- 
tions. It summarizes analytical theories and techni- 
ques so that the reader can understand when he 
should—and when he should not—use a computer. 


1974, 324 pp., $12.50/£5.90 
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE AD 


Academic Press, Inc. Zz: 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK,NY. 10003” 
24/28 OVAL ROAD, LONDON NW4 


VARIATIONAL METHODS 
IN NUCLEAR REACTOR PHYSICS 


By WESTON M. STACEY, Jr. 
Argonne National Laboratory 
Argonne, I/linois 


A Volume in the 

NUCLEAR SCIENCE AND TECHNOLOGY Series 

This book 1s devoted to variational methods, which are 
complementary to the calculus of variation’ and which 
exploit the stationary properties of variatio: al principles 
to derive approximations. The methods have been ex- 
tensively developed in reactor physics, but are applicable 
in other disciplines, and the book emphasizes this gener- 
ality by first presenting the methods in terms of general 
linear operators, and then giving specialized examples 
from reactor physics. 


Features of the book: 

® Shows the use of variational principles to estimate the 
integral properties of a system for which approximate 
solutions are known 

® Presents a generalized perturbation theory which 
yields methods for estimating the effect of any 
change in a physicial system upon its integral proper- 
ties, accounting for both the change in the physical 
system and the resulting change in the solution; these 
methods are applied to problems involving neutron 
reaction rates and reactivity worths in nuclear reac- 
tors and to radiation transport problems 


® Constructs variational principles which embody the 
governing differential equations, initial and boundary 
conditions, and internal continuity conditions of 
physical problems 


@ Presents the theory of synthesis approximations for 
general linear time-dependent physical processes, and 
specializes it to neutron kinetics and neutron trans- 
port theory applications 


@ Develops unifying extensions of the basic variational 
theory, linking different variational formulations with 
canonical and involutory transformations 

© Presents a variational field theory which relates the 


variational theory to the Hamilton-Jacobi and optimi- 
zation methods. 
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